FOR a successful investigation of the laws which regulate the hydrolysis of atarch by diastase, it is essential to determine with the greatest possible accuracy the specific rotation of soZubZe-stu~*c7~, the first substance formed on the liquefaction of the starch-paste, and of maZtose, the final product of the reaction.
The specific rotation of maltose has of late years been investigated by Meissl (J. p. Chem., 1880, [a] , 21, 274) and by Ost (Chenz. Zeit., 1895 , 19, 1501 with special reference to the influence of varying concentration and temperature. Meissl found that the value of [.ID diminished as the concentration and temperature increased. The following table gives the summary of his results. 15". 138 -67" 138'79 138'56 138'68 138'70 138.50 138.35 138'26 133.34 138.46" 138.54 138.33 138.40 138'30 138.39 138'12 138.00 138'11 137'97" 137'84 137'57 137'68 137-59 137'55 137.33 137.29 137'40 137.08" 136.95 136.75 136.79 136.66 136.61 136-38 136.37 
336.48
From these data, Meissl deduces the following general formula for the calculation of the specific rotatory power of maltose for all concentrations between 5 and 35 per cent., and for temperatures between 15" and 35"- The experiments were made with carefully purified, cystallised, 11 0 BROWN, MORRIS, AND MILLAR : SPECIFIC ROTATION hydrated maltose, in a portion of which the water was previously determined by drying in a vacuum at 100". Ost, on the other hand (Zoc. cit.), denies that the concentration of the solution has any influence on the specific rotation between 2 and 21 per cent., and states that at 20" the value within these limits is
The previous determinations by one of us and Heron (Trans., 1879, 35, 619), of the specific rotation of maltose, for concentrations lying between 5 and 10 per cent., pointed to the value 150.4" ; this, when reduced in the manner described in our previous paper (this vol., p. 94), is found to be [a], 137.7" or [u] We have now made a further investigation of this subject, using maltose which had been purified with the greatest possible care. As it was not our object to determine the influence of temperature, but only that of Concentration, the readings in the polariscope were all taken at the same temperature of 15.5". 
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The determinations were made on pure hydrated maltose, and the solutions were allowed to stand sufficiently long for the effects of bi-rotation to disappear. The weight of anhydrous maltose in a definite volume or weight of the solution, given in column I, was determined from the specific gravity by means of the divisor-curve for maltose given in the preceding paper. This is a method which we find t o be quite as exact as that of rendering the hydrated maltose anhydrous in a vacuum over phosphoric anhydride, and very much more accurate than the method employed by Ost, and referred to later on, of weighing the hydrated substance, and calculating the corresponding amount of anhydrous maltose. The divisor-curve referred to was constructed from a large number of careful and concordant deterrninations, the maltose being rendered anhydrous by heating in a vacuum over phosphoric anhydride. As we have already referred to these points very fully in our previous paper, and to the limits of error of the method, it is unnecessary to dwell further on them here. We give, however, one or two examples showing that the specific gravity method gives results quite comparable with those obtained by direct weighing.
Hydrated maltose was dried in the vacuum apparatus in the usual way until eonstant in weight, the temperature being gradually raised from 50" to 108". The dry product, weighing 10.4928 grams, mas dissolved in about 35 C.C. of water. The weight of the solution mas 41.8967 grams, and its sp. gr. a t 15.5" mas 1107.S4 (water a t 15.5"= 1000). This gives a concentration of 27.745 grams per 100 C.C.
(reputed).*
If we calculate the anhydrous maltose present in the solution by means of the divisor for the sp. gr. 1107.84, as deduced from the curve for maltose, we find the weight of sugar to be 10.4976 grams, against 10.4928 grams actually weighed in the anhydrous state. This difference of 0-0048 gram, equal to 0.04 per cent., will only affect the specific rotation t o the extent of 0.05". I n the following Table, the specific rotatory power was based upon actually weighed quantities of the dried anhydrous maltose. It will be noticed that the values correspond with those for similar concentrations, as given in The density given in column I1 of both of the previous tables is taken a t 15.5" and referred to water a t 15.5". I n column 111, the density a t 15.5" is referred to water at 4", as is usual in such calculations. (See preceding paper, p. 85).
Our experiments indicate that there is practically no difference in the specific rotation of maltose in concentrations lying between 2 and 20 per cent.? Between 20 and 30 per cent., there is a very small decrease in specific rotation as the concentration increases, but it is much less than accords with the formula of MeissI, whose numbers are all sensibly greater than ours.
So far, our general results agree with those of Ost,, but the actual values which we obtain are sensibly greater than his after reducing the results to a uniform temperature.
Our average value at 15.5" between 2 and 20 per cent. solutions, as shown in Table I , is [ a J D 137.93, whereas Ost gives, for a temperature of 20", [ a I D 137*04", within the same limits, If we apply Meissl's correction for temperature to Ost's number, we obtain the following comparison. This is, of course, due to the fact that these values are calculated on a constant divisor of 3'86, instead of on a divisor gradually decreasing as the coilcentration increases. This is a fault inherent t o this mode of expressing specific rotatory powers, but the difference is so small in the lower stages of concentration, within which the products of starch-hydrolysis are generally examined, that it does not vitiate any of the older analyses, or the conclusions drawn from them, where a uniform value for maltose has been taken at 
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The determinations of Ost mere all made on weighed quantities of hydrated maltose, which had been dried in a desiccator over sulphuric acid until constant in weight. The anhydrous maltose was then calculated on the assumption that a substance of the composition Cl2Hz2Ol1,H20, and containing, therefore, exactly 5 per cent. of water of crystallisation, was being dealt with.
W e have always found that hydrated maltose, although readily acquiring a constant weight when dried in the desiccator in this manner, invariably contains, even after several weeks' drying, an amount of water greater than that corresponding to 1 molecule. This is shown by the loss in weight which the hydrate subsequently undergoes when dried carefully in a vacuum over phosphoric anhydride in the Lobry de Bruyn apparatus, and in such a manner as to preclude the possibility of any decomposition taking place.
The specimens I and I11 had been crystallised from alcohol of 80 per cent. ; whilst I1 was crystallised from water.
The following experiments illustrate this point.
Aoss of weight 0 t h complete d+ng of hydrated maltose wlhich had been previously di-iecl iw, the desiccator over sulphuric acid. 
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The average amount of water retained by the hydrate is 0.46 per cent. in excess of that corresponding with the 1 molecule, consequently the specific rotatory powers of anhydrous maltose, based on weighings of the hydrate, as in Ost's experiments, will be about onehalf per cent. too low.
Ost's values must, in fact, be raised in the proportion 94.54 : 95.00 in order to give true values. W e can now make a final comparison between our number and that of Ost, after this correction has been applied.
Spci& rotato?-y power of anhydrous maltose at 15*5", ccnd at concentrations between 2 and 20 per cent.
Ost ( These values are in very close accordance with each other, and it is clear that within the limits of concentration mentioned above we may safely take the specific rotatory power of anhydrous maltose as f a ] , 138.0".
For the determination of the optical properties of soZubZe-sta!wh, we have found it convenient to use the soluble-starch prepared by C. J.
Lintner's method, rather than the first product of the liquefaction of starch-paste with diastase, with which it is undoubtedly identical. Lintner's substance is prepared by the limited action of 7.5 per cent. HCl on purified, ungelatinised potato-starch in the cold. Its properties have been fully discussed in a previous paper, On the Amylodextrin of W. Nageli and its Relation to Soluble-Starch " (Brown and Morris, Trans., 1889, 55, 449) . When quite pure, it is devoid of any cupric-reducing power, but in order to obtain it in this state, it is necessary to limit the action of the acid to a few hours, until the starch-granules, after being freed from acid, dissolve in hot water without the formation of a viscid solution,
The following are some of the experimental numbers obtained €rom an examination of various specimens. Column A gives the specific rotatory power calculated as [ u ] j on the basis of the 3-86 divisor ; column B gives the cupric-reducing power in terms of dextrose ; and in column C we have given the specific rotatory power, on the 3-86 basis, of the amylin constituent, on the assumption that the small reducing power of I1 and I11 is maltose. The results point to a value of [ a]j3.R6 2 16" as being very close to the true specific rotation of soluble-starch, and this value coincides with all previous determinations.
As we have given in the preceding paper (this vol. p. 78) the determinations of the solution density of soluble-starch, it is easy t o convert the above number on the 3.86 basis to true values of [ u ] j and [ a ] D respectively.
The mean divisor for soluble-starch for concentrations of from 2.5 to 4.5 per cent. is 4.012 ; [ u ] j will, therefore, be expressed by raising 216 in the proportion of 3.86 to 4.012, and the value of [.ID will be obtained from the formula given in this vol. p. 94, substituting 4.012 for D. On the three methods of notation, me then have the following expressions for the specific rotatory power of soluble-starch. 
